Objectives-To examine the clinical correlates of catatonia in depression, to validate a scale for catatonia, and to assess the validity of the DSM-IV criteria of the catatonic features specifier for mood disorders.
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In 1843 the French psychiatrist Baillarger described a delusional syndrome in alienated patients occurring in a state of stupor, with fixed gaze, a facial expression of frozen astonishment, muteness, and indifference.' As these patients also had suicidal ideation, Baillarger termed this state "melancholie avec stupeur".
Thirty nine years later, Kahlbaum described a state "in which the patient remains completely mute and immobile, with staring expression, gaze fixed into space, with an apparent complete loss of will, no reaction to sensory stimuli, sometimes with the symptom of waxy flexibility completely developed, as in catalepsy, sometimes of a mild degree, but clearly recognisable," and labelled this state "vesania katatonica".2 Stressing that catatonia was not related to "affective" melancholy sensu strictu, Wernicke suggested the term "motilitatpsychose", and suggested that this disorder may be the result of dysfunction of a "psychomotor path", producing either akinesis, parakinesis, or hyperkinesis.3 Whereas Kahlbaum and Wernicke placed catatonia within the range of the affective disorders, Kraepelin4 considered catatonia as a type of schizophrenia, and this disorder aroused little interest until recently. In a series of studies, Taylor and Abrams' and Abrams and Taylor6 found catatonic signs such as stereotypies, posturing, catalepsy, automatic obedience, negativism, echolalia, echopraxia, or stupor in more than a quarter of a consecutive series of patients with mania. In a study that included 55 consecutive psychiatric admissions of patients featuring one or more catatonic signs, Abrams and Taylor found that over two thirds had an affective disorder.6 On the other hand, motor disorders have often been reported in depressed patients. Rogers et al7 showed that patients with primary depression and newly diagnosed patients with Parkinson's disease had a slower response on a computerised task than normal control subjects. A follow up evaluation six months later showed that both in patients with Parkinson's disease and in depressed patients, improvement in mood was significantly associated with improvement on the psychomotor task. Fleminger8 also showed that patients with depressive motor retardation had raised scores on a clinical rating scale of parkinsonian signs, but he also found significant differences between the movement disorder in depressed patients and that in patients with Parkinson's disease.
Despite these important studies, several issues regarding catatonia still remain unsolved. Firstly, there is only one structured scale for the assessment of catatonic signs (the modified Rogers scale (MRS))9 and this scale has only been assessed with schizophrenic patients. Secondly, whether the DSM-IV"0 criteria of catatonia (catatonic features specifier of mood disorder) can distinguish depressed patients with catatonia from phenomenologically similar disorders (for example, severe Parkinson's disease) has not been examined. Thirdly, the clinical correlates of catatonia in depressed patients have hardly been considered, and the mechanism is still unknown.
In this study we examined a consecutive series of 79 patients with depression for the presence of catatonia using a comprehensive psychiatric and neurological evaluation that included the MRS and the UPDRS." To determine the validity of the DSM-IV criteria of catatonia we also examined a consecutive series of 41 non-depressed patients with Parkinson's disease. Finally, we assessed the response to apomorphine in a sample of catatonic patients and patients with Parkinson's disease to examine the importance of dopaminergic dysfunction in the mechanism of catatonia. Structured clinical interview for DSM-III-R (SCID) 13 The SCID is a semistructured diagnostic interview for major axis I DSM-III-R12 diagnoses.
Present state exam (PSE)'4
The PSE is a semistructured psychiatric interview which was rated by a psychiatrist with the patient and at least one first degree relative.
Research diagnostic criteria, family history (RDC-FH) 15 To obtain a family history of psychiatric disorders for the patients' first and second degree relatives, two first degree relatives were interviewed. Diagnoses of axis I disorders were made based on the RDC-FH.
Hamilton depression and anxiety scales (HAM-D, HAM-A) 16 17 The HAM-D and HAM-A are interviewer rated scales that measure symptoms of depression and anxiety.
Mini mental state examination (MMSE) 18 The MMSE is an 11 item examination found to be valid and reliable in assessing global cognitive deficits.
Functional independence measure (FIM) '9 The FIM assesses self care, sphincter control, mobility, locomotion, communication, and social cognition. Higher scores indicate less impairment in activities of daily living.
Social ties checklist (STC)'0 This is a 10 item scale which assesses the quantity and quality of social supports. Scores range from 0 to 10, and higher scores indicate better social supports.
Diagnosis of catatonia
The diagnosis of catatonia (catatonic features specifier of the DSM-IV) was made by the psychiatrist based on the PSE findings. The PSE includes a section that rates the presence of catatonic signs such as self neglect, bizarre appearance, slowness and underactivity, agitation, gross excitement and violence, distractibility, mannerisms, posturing, and stereotypies. These signs are rated 0 (symptom absent), 1 
Modified Rogers scale (MRS)9
This is a 36 item scale that rates clinical signs usually described in catatonic patients, such as disorders of posture (for example, posturing and waxy flexibility), muscular and motor compliance (for example, "gengenhalten", "mitgehen"), movements of the head, face, trunk, and limbs (for example, mannerisms and stereotypies), ocular movements (for example, to and fro roving movements), purposive movements (for example, abruptness, slowness, exaggerations, iterations, echopraxia, blocking, ambitendence), gait (for example, manneristic, bizarre), speech (for example, mutism, echolalia, palilalia, speech mannerisms), behaviour during interview (for example, automatic obedience, negativism), and reported behaviour (for example, under or overactivity, repetitive acts, and rituals). These items are rated 0 (abnormality absent), 1
(abnormnality definitely present), and 2 (abnormality pronounced or pervasive). This scale shows an excellent between rater and within rater reliability, as well as good internal consistency.9 forward stepwise regression analysis, and a factor analysis was calculated using a Varimax rotation. All P values are two tailed.
Results

PREVALENCE
Based on PSE findings, sixteen of the 79 depressed patients (20%) met the DSM-IV criteria for catatonia compared with none of the 41 patients with Parkinson's disease (X2 Yates = 7-91, df = 1, P = 0.004). Table 1 shows the demographic and psychiatric data.
Patients with catatonia were significantly older (F = 15 0, df = 2,117, P < 0X0001), had significantly lower MMSE scores (F = 24-9, df = 2,117, P < 0-0001), and had significantly more severe impairments in activities of daily living (F= 13-8, df= 2,117, P<0-0001) than depressed non-catatonic patients and patients with Parkinson's disease. Depressed patients with catatonia had significantly higher HAM-D scores than both depressed non-catatonic patients and patients with Parkinson's disease, whereas depressed non-catatonic patients had significantly higher HAM-D scores than patients with Parkinson's disease (F = 106-7, df= 2,117, P<0-0001). There were no significant differences between depressed-catatonic and depressed non-catatonic patients in HAM-A scores, but both groups had significantly higher scores than patients with Parkinson's disease (F = 27-9, df = 2,117, P < 0-0001 (table 2) . Significant between group differences in individual MRS items were analysed with a two way ANOVA with repeated measures (group: depression and catatonia, Parkinson's disease, depressed non-catatonic patients; repeated measures: MRS items). There was a significant group effect (F = 110-6, df = 2,45, P < 0-000 1), and a significant group x MRS interaction (F = 3 55, df = 70,1575, P < 0-0001). Depressed patients with catatonia had significantly higher MRS scores than the other two groups, but no significant differences were found between patients with Parkinson's disease and depressed non-catatonic patients. Table 3 presents those MRS items that showed significant between group differences (to adjust the a level for the number of comparisons, a Bonferroni correction for multiple comparisons was carried out (36 comparisons, threshold set at P = 0-0013)).
Based on the above findings we modified the MRS, keeping those items that are necessary for a DSM-IV diagnosis of catatonia, and adding those items that showed significant between group differences. This modified scale (Rogers catatonia scale (RCS)) (table 4) was then examined for its reliability and validity. A score > 7 separated depressed patients with catatonia (n = 16) from patients with Parkinson's disease with a similar severity of motor impairment (n = 16), and depressed non-catatonic patients with a similar severity of depression (n = 16), with a sensitivity and specificity of 100% (all 16 depressed patients with catatonia but none of the depressed non-catatonic or patients with Parkinson's disease had an RCS > 7). The RCS scores (mean (SD)) were: depressed-catatonic group 10-8 (2 7), depressed non-catatonic group 0-6 (1-3), and Parkinson's disease group 0-6 (1.3) (F = 147-6, df = 2,45, P < 0-0001).
To substantiate Abrams and Taylor's suggestion regarding the existence of two factors in catatonia (hyperactive and hypoactive), we carried out a factor analysis of the RCS which included all 79 depressed patients (with or without catatonia). A Varimax rotation produced two factors (table 5): factor 1 had an eigenvalue of 6&09 and explained 44% of the variance. This factor loaded (> 0.70) on the following items: simple abnormal postures, persistence of imposed postures, reduced associated movements during gait, aprosodic speech, mutism, and pronounced underactivity. Thus this factor can be construed as a hypoactivity factor. Factor 2 had an eigenvalue of and explained 20% of the variance. This factor loaded (> 0 70) on the following items: complex mannerisms or stereotypies of trunk, face, head, and limbs, echolalia, and pronounced hyperactivity. Thus this factor can be construed as a hyperactivity factor. Starkstein, Petracca, Tes6n, Chemeninski, Merello, Migliorelli, Leiguarda patients with catatonia (F = 4-80, df = 1,30, P < 0 05)), but no significant between group differences were found on the remaining UPDRS items.
APOMORPHINE TEST
A two way ANOVA with repeated measures (group: depression and catatonia (n = 7) v Parkinson's disease (n = 11), repeated measure: total Webster scale score before and 30 minutes after apomorphine injection) showed no significant group effect (F = 0-01, df = 1,16, NS; both groups showed a similar overall severity of extrapyramidal signs), and a significant group x time interaction (F = 4-96, df = 1,16, P < 0 05). Whereas patients with Parkinson's disease showed a significant improvement in Webster scale scores 30 minutes after the apomorphine injection (preapomorphine score (mean (SD) 15-3 (8 8), postapomorphine score 7-2 (4.13); P = 0-001), depressed patients with catatonia showed no significant improvement (preapomorphine score 12-8 (10-6), postapomorphine score 10-7 (10.8), NS). Moreover, no significant changes in total RCS scores or in individual RCS items were found in the depressed patients with catatonia before and 30 minutes after the apomorphine injection (RCS scores (mean (SD)) 12-1 (2 7) and 11-8 (1-9), respectively).
Discussion
We examined the clinical correlates of catatonia in patients with depression, as well as the validity of both the Rogers catatonia scale and the DSM-IV criteria for the catatonic features specifier of mood disorders. There were several important findings. Firstly, 20% of a consecutive series of depressed patients met the DSM-IV criteria for catatonia. Secondly, the RCS was found to be a valid instrument to assess the presence and severity of catatonia. Thirdly, the DSM-IV criteria of catatonia had a high specificity for this phenomenon, as depressed patients with catatonia showed significantly higher scores in each DSM-IV cluster for the catatonic features specifier than patients with Parkinson's disease and a similar motor impairment. Fourthly, apomorphine did not improve catatonic signs. Some limitations of our study should be pointed out. Three patients with catatonia were on neuroleptic drugs, which may have produced some of the abnormal motor signs. However, all three patients were on low dosages of neuroleptic drugs (as also was one non-catatonic depressed patient), and all three showed a significant improvement in catatonic signs after electroconvulsive therapy. In patients with Parkinson's disease the psychiatric evaluation was carried out regardless of the interval since levodopa intake. Although this may have introduced some variability in the psychiatric results, we only included patients with Parkinson's disease that were not depressed at the time of the evaluation. Finally, the modification of the RCS was based on a small sample, which may have resulted in an artificially high sensitivity and specificity, and this important issue should be examined in a separate sample.
The nosological position of catatonia has been the subject of catatonia. Alternatively, the negative results after the apomorphine injection may be explained by postsynaptic changes in dopamine receptors, and this possibility should be examined in future studies using PET and radiolabelled dopamine ligands.
We also confirmed Abrams and Taylor's suggestion of two factors in catatonia (hyperactivity and hypoactivity). It is well known that some patients may switch from a period of catatonic stupor to a period of catatonic excitement, thus reproducing in the motor domain the sequence of affective changes present in depressive-manic illness. Whether the hyperactivity and hypoactivity factors of catatonia share a common mechanism (for example, abnormal inhibition or release of motor behaviours) should be further examined.
The question that now arises is what is the mechanism of catatonia in affective disorders? Although this study was not specially aimed at answering this important question, we found that depressed patients with catatonia were significantly older, had a significantly more severe depression, greater cognitive impairments, and a higher frequency of familial history of affective disorders than depressed patients without catatonia. Although age may be a predisposing factor, it does not seem to be either necessary or sufficient, as most elderly patients with depression do not show catatonia. However, a combination of age and a genetic burden may interact with still unknown factors to produce catatonia.
In conclusion, 20% of a consecutive series of patients with depression met the DSM-IV criteria of catatonia. These criteria distinguished depressed patients with catatonia from non-depressed patients with Parkinson's disease and similar motor impairments with a specificity of 100%. The present study also showed the validity and reliability of the RCS to diagnose and rate the severity of catatonia. Finally, catatonia was significantly associated with age, more severe depression, and greater cognitive impairments, and it was not improved by the use of dopaminergic agonists. Future studies should examine the neurobiological basis of this phenomenon. Opisthotonos bends the patient backward, like a bow, so that the reflected head is lodged between the shoulder-blades; the throat protrudes; the jaw sometimes gapes, . . . respirations stertorous; the belly and chest prominent . . . the abdomen stretched, and resonant if tapped; the arms strongly bent back in a state of extension; the legs and thighs are bent together ....
The causes of these complaints are many; for some are apt to supervene on the wound of a membrane, or of muscles,... And women also suffer from this spasm after abortion; and in this case they seldom recover ... In all of these varieties then, there is pain and tension of the tendons and spine, and of the muscles connected with the jaws and cheek; for they fasten the lower jaw to the upper, so that it cannot easily be separated even with levers or a wedge. But if one by forcibly separating the teeth, pour in some liquid the patients do not drink it but squirt it out .... But if they are bent forward (Emprosthotonos), they are protuberant at the back, the loins being extruded in a line with the back, the whole spine being straight; ... the lower jaw fixed on the breast bone; the hands clasped together, the lower extremities extended; pains intense; the voice altogether dolorous. Should the mischief then seize the chest and respiratory organs, it readily frees the patient from life .... "An inhuman calamity! an unseemly sight! ... But neither can the physician, furnish any assistance, as regards life, relief from pain or from deformity."
